This paper discusses some macro links that are missing from trade models. A multicountry macroeconometric model is used to analyze the effects on the United States of increased import competition from China, an experiment that is common in the recent trade literature. In the macro story a fall in Chinese export prices is stimulative. Domestic prices fall, which increases real wage rates and real wealth, which increases household expenditures. In addition, the Fed may lower the interest rate because of the lower prices, which is stimulative. Trade models do not have these channels, and they likely overestimate the negative effects or underestimate the positive effects on total output and employment from increased Chinese import competition. They lack some important aggregate demand channels, which are not likely second order.
(2013) (ADH) find that exposure to Chinese import competition in U.S. local labor markets has a negative effect on manufacturing employment in the local market and on nominal wages outside the manufacturing sector. They find large effects. (p.S183) from the initial shocks. They view any possible positive aggregate demand effects from a lower aggregate price level as second-order and do not consider this possible channel (p. S149, footnote 14). Their analysis thus implies large losses from trade. Caliendo, Dvorkin, and Parro (2019) (CDP) are also interested in the effects on the U.S. economy of increased Chinese import competition. Their approach is quite different from that of the papers just mentioned. They construct a general equilibrium model of 22 sectors, 38 countries, and 50 U.S. states for the [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] period. They use the model to estimate what the U.S. economy would have been like had there been no China shock-no increase in Chinese productivity. They also find large negative effects on U.S. manufacturing employment from the China shock. However, the net effect on a measure of U.S. welfare in their model and on U.S. GDP is slightly positive. The gains in some sectors slightly offset the losses in others. As extensive as this model is, it does not include some of the macro effects discussed below. More will be said about this later.
The macro model used in this paper is my multicountry econometric model, denoted the "MC model," discussed next. The model is used to estimate the effects of lower Chinese export prices on the world economy, particularly on the U.S. economy. The aggregate effects on the United States are positive-aggregate output and employment are higher-and the channels that lead to these effects differ somewhat from those in trade models. They arise through real income, real wealth, interest rate, and exchange rate effects. Section 2 outlines the MC model and the methodology behind it. A China shock is then analyzed in Section 3, first qualitatively and then quantitatively. Section 4 discusses some of the differences between the MC model and trade models. OLS is used to estimate the trade share equations. The estimation accounts for possible serial correlation of the error terms. The variables used for the first stage regressors for a country are the main predetermined variables in the model for the country.
There is a mixture of quarterly and annual data in the model. Quarterly equations are estimated for 14 countries, and annual equations are estimated for the remaining 23. However, all the trade share equations are quarterly. There are quarterly data on the variables that feed into the trade share calculations, namely the price of exports per country and the total value of imports per country.
It is too much to explain the model in one paper, and I will rely on MM as the reference. Think of MM as the appendix to this paper. In what follows the relevant sections in MM will be put in brackets.
The modeling methodology is discussed next, followed by outlines of the US and ROW models. The focus in this discussion is on features of the model that pertain to the China experiment.
The Cowles Commission (CC) Approach
What I call the CC approach [MM, 1.1] is the following. Theory is used to guide the choice of left-hand-side and right-hand-side variables for the stochastic equations in a model, and the resulting equations are estimated using a consistent estimation technique like 2SLS. Sometimes restrictions are imposed on the coefficients in an equation, and the equation is then estimated with these restrictions imposed.
It is generally not the case that all the coefficients in a stochastic equation are chosen ahead of time and thus no estimation done. In this sense the methodology is empirically driven and the data rule. Some argue that models specified using the CC approach are ad hoc, but this is not the case. Behavioral equations of economic agents are postulated and estimated. The CC approach has the advantage of using theory while keeping close to what the data say.
Typical theories for these models are that households behave by maximizing expected utility and that firms behave by maximizing expected profits. The theory that has been used to guide the specification of the MC model is discussed in [MM, 3.1, 3.2]. In the process of using a theory to guide the specification of an equation to be estimated there can be much back and forth movement between specification and estimation. If, for example, a variable or set of variables is not significant or a coefficient estimate is of the wrong expected sign, one may go back to the specification for possible changes. Because of this, there is always a danger of data mining-of finding a statistically significant relationship that is in fact spurious.
Testing for misspecification is thus (or should be) an important component of the methodology. There are generally from a theory many exclusion restrictions for each stochastic equation, and so identification is rarely a problem-at least based on the theory used.
The transition from theory to empirical specifications is not always straightforward. The quality of the data is never as good as one might like, so compromises have to be made. Also, extra assumptions usually have to be made for the empirical specifications, in particular about unobserved variables like expectations and about dynamics. There usually is, in other words, considerable "theorizing" involved in this transition process. In many cases future expectations of a variable are assumed to be adaptive-to depend on a few lagged values of the variable itself, and in many cases this is handled by simply adding lagged variables to the equation being estimated. When this is done, it is generally not possible to distinguish partial adjustment effects from expectation effects-both lead to lagged variables being part of the set of explanatory variables [MM, 1.2].
This methodology differs substantially from that behind the specification of DSGE models. For these models the theory is much tighter (more restrictive), rational expectations is assumed, and there is considerable calibration. These differences are discussed in Fair (2019) , which also summarizes some of the main results from my macroeconmetric modeling-empirical points that should be taken into account in constructing macro models.
The US Model
The following is a brief discussion of the main estimated equations. All the ex- There is an estimated interest rate rule of the Fed. The short term interest rate depends on inflation and the unemployment rate. The Fed is estimated to "lean against the wind." Long term interest rates are affected by the short term rate through estimated term structure equations.
There is an estimated import equation, where the level of imports depends on disposable income, lagged wealth, and the domestic price level relative to the import price index.
A key property of the US model from the perspective of this paper is the effect on the economy of a change in the import price index (P M ), ignoring for now rest-of-world effects. Let P F denote the price level for the firm sector. As just noted, a decrease in P M leads to a decrease in P F since P M is an explanatory variable in the firm price equation. As an empirical matter P F does not fall as much as P M does, and so P F/P M rises, which increases the demand for imports through the estimated import equation. The price and wage equations are such that a fall in P F does not result in as large a fall in the nominal wage rate (the nominal wage rate lags the price level), and so the real wage rate rises.
This leads to an increase in real disposable income, which has a positive effect on household expenditures. In addition, the fall in P F leads to a rise in real wealth, which also has a positive effect on household expenditures. The increase in household expenditures is expansionary on total output, and the increase in imports is contractionary. The net effect in the US model is positive, and so a decrease in P M leads to an increase in aggregate output and then to increases in jobs and hours per job from the firm-sector equations. The unemployment rate is lower. The effect on the short term interest rate set by the Fed is ambiguous since inflation is lower and the unemployment rate is lower.
The ROW Model
There are estimated models for 36 other countries. These models are not as detailed as the US model. All the countries are linked by estimated trade share equations. Table 1 Note that wages and wealth do not appear in Table 1 . It is difficult to get time series data on these variables. This means that there are no real wage rate and real wealth effects in the other countries' models. Other things being equal, a decrease in P Y is expansionary because it leads the monetary authority to lower the interest rate (RS), which stimulates consumption and investment. However, a potentially important channel is missing by having no real wage rate and real wealth effects, and so the the expansionary effects of a decrease in import prices have probably been underestimated for countries other than the United States. The summations exclude the own country and all the oil exporting countries.
Trade Share Equations
There is assumed to be one good per country, and the goods are imperfect substitutes. The data are quarterly and are from the Direction of Trade statistics. They are for merchandise exports and imports. The earliest possible quarter is 1960:1 and the latest is 2016:4. There are 56 countries plus an "all other" category, denoted AO. The trade share matrix is thus 57×57.
Trade shares have been computed for each pair of countries. As noted above, a ijt denotes the share of i's merchandise exports to j out of the total merchandise imports of j in quarter t, where i runs from 1 to 56 and j runs from 1 to 57.
One would expect a ijt to depend on country i's export price relative to an index of export prices of all the other countries. The empirical work consists of trying to estimate the effects of relative prices on a ijt . A separate equation is estimated for each i, j pair. The equation is the following:
(1) P X$ it is the price index of country i's exports, and 56 k=1 a kjt−1 P X$ kt is an index of all countries' export prices, where the weight for a given country k is the previous quarter's share of k's exports to j out of the total imports of j. (In this summation k = i is skipped.) Equation (1) says that a trade share in quarter t depends on the trade share in quarter t − 1 and the relative price variable. If the relative price for quarter t changes from its value in quarter t − 1, the trade share in quarter t is specified to change from its value in quarter t − 1. This analysis is conditional on the lagged trade share. No attempt is made to explain why trade shares differ across pairs of countries. This is the job of trade theory.
With i running from 1 to 56, j running from 1 to 57, and not counting i = j, there The estimation results are summarized in Table 2 . The expected sign of β ij3 is negative, and 71.3 percent of the estimates were negative (797 out of 1,118). 31.7 percent of the estimates were negative with a t-statistic in absolute value greater than 2.0, and 51.3 percent were negative with a t-statistic in absolute value greater than 1.0. Only 5.5 percent of the estimates were positive with a t-statistic greater than 2.0, and only 13.4 percent were positive with a t-statistic greater than 1.0.
The results for the quarterly countries only are similar. There is thus support for equation (1) . The average size of the negative estimates of β i3 is -0.286, with a long run average size of -1.263. In the final specification of the MC model a trade share equation with the wrong estimated sign was dropped and the trade share was taken to be exogenous. There are thus 797 estimated trade share equations in the model. The online appendix to this paper lists the 797 estimated equations.
Finally, in the solution of the model the predicted values of α ijt , say,α ijt , do not obey the property that 56 i=1α ijt = 1. Unless this property is obeyed, the sum of total world exports will not equal the sum of total world imports. For solution purposes eachα ijt was divided by 56 i=1α ijt , and this adjusted figure was used as the predicted trade share. In other words, the values predicted by the equations in (1) were adjusted to satisfy the requirement that the trade shares sum to one. Table 2 . The estimated weight on the domestic price level is 0.49. P X ch is thus endogenous and so cannot be changed exogenously. What was done instead for the experiment was to add -0.20 to the equation, roughly a 20 percent decrease.
In the experiment P X ch will thus not be exactly 20 percent lower because it is affected by the variables in the equation, which are endogenous.
As noted above, each country has an import price index that is a weighted average of the export prices of the other countries, where the weights are the trade shares. In the case of the China experiment a country's import price index will fall more the larger is the share of China's exports to the country. And the larger the fall in the country's import price index the larger will be the increase in its imports.
In this macro story the increase in imports is driven by the fall in Chinese export prices. From this perspective the trade literature discussed above starts too late in the game. ADH, PS, and AADHP begin with with employment changes induced by increased import competition from China. PS identify increased Chinese competition from PNTR. ADH and AADHP use non-U.S. exposure to Chinese imports to identify U.S. employment changes due to increased Chinese competition. CDP use the same identification strategy, but use the implied import changes to back out productivity increases in China, which are then taken as exogenous for the experiment. Although these experiments do not begin with prices, behind the scenes it must be that China is able to make inroads into, say, U.S. markets by lowering the prices of its exports (possibly because of productivity increases).
To return to the MC experiment, if there is no change in the Chinese exchange rate, then P X$ ch decreases the same percent as P X ch . This decreases the U.S. import price index, which from the discussion in the previous section is expansionary. The firm-sector price level falls, as does the nominal wage rate, but the nominal wage rate falls less and so there is an increase in the real wage rate. This has a positive effect on household expenditures. Real wealth also increases, which also has a positive effect on household expenditures. Imports increase because the relative price of imports decreases, which is contractionary, but as will be seen, the net effect quantitatively is positive. There may also be positive effects from Fed behavior via the estimated interest rate rule if the rule calls for a decrease in the short term interest rate because of the fall in inflation.
Consider next the qualitative effects on the rest of the world. It will be useful to use Table 1 as a guide in discussing the world wide effects of a fall in Chinese export prices. Consider a decrease in P X$ ch . For a given country i the import price index, P M , falls-(12), which leads to a decrease in the domestic price index, P Y - (6) , which leads to a decrease in the export price index, P X-(9).
If P Y falls less than P M (which is quantitatively the case), the level of imports, IM , increases- (5) . For countries with estimated interest rate rules, the decrease in inflation leads to a lower interest rate-(7). This in turns stimulates consumption and investment-(4) and (5) . The net effect on GDP, Y , is ambiguous- (1) . It depends on the size of the increase in imports relative to the size of the increases in exports, consumption, and investment. If Y does decrease, this will further decrease the interest rate-(7), which will mitigate the decrease somewhat. Employment, J, moves in the same direction as Y -(10).
Turn finally to country i's exchange rate. Whether the country's currency depreciates or appreciates relative to the dollar depends on the change in its domestic price level relative to that of the United States and on the change in its interest rate relative to that of the United States-(8). If the currency depreciates (E increases), this will decrease its price of exports in dollars- (2) , which feeds into the trade share calculations. Also, its import price index (in local currency) will increase-(13). Exchange rate effects can be important because they change a country's competitiveness, although exchange rate changes are hard to predict.
The exchange rate equations in the MC model explain very little of the variation of the exchange rates.
As noted above, missing from the other countries' models are real wage rate and real wealth effects. If they were included the China experiment would be more stimulative than estimated.
The Experiment
As period is the estimate of the effects on the change on that variable for that period.
The results for China and the United States are presented in Table 3 . 
Effects on China and the United States
The following discussion will focus on results after 8 years or 32 quarters. Consider
China first. Exports are 9.81 percent higher (after 8 years) than in the base case from the effects of the lower Chinese export prices. This stimulates domestic demand, and so imports, consumption, and investment are higher. The positive effects from exports, consumption, and investment outweigh the negative effects from imports, and so GDP is higher (by 7.27 percent). This stimulus leads to an increase in Chinese domestic prices: the domestic price level is higher by 11.03 percent. Note that the price of exports is not lower by the full 20 percent of the shock; it is only down 14.71 percent. It is endogenous and depends on the domestic price level and the world price index. The former is up and the latter is down, and the net effect is positive, leading the price of exports not to fall by the full 20 percent. There is no interest rate nor exchange rate equation for China and so no estimated interest rate nor exchange rate effects. If there were, it is likely that the Chinese central bank would raise the interest rate (since output and prices are Notes:
• See the notation in Table 1 .
• Values are percent changes from the base run in percentage points except for RS. • For RS values are absolute changes in percentage points. • Y = years, Q = quarters.
• C for the U.S. is household expenditures higher), which would likely lead to an appreciation of the yuan. The expansion would thus not be as large as estimated in Table 3 .
Consider now the United States. The price of imports is lower by 4.43 percent, which leads the domestic price level to be lower by 1.61 percent. This, as discussed above, stimulates household expenditures through real wage rate and real wealth effects. Household expenditures are 0.86 percent higher, which has a positive effect on GDP. The increase in GDP in turn has a positive effect on firm investment (0.72 percent higher) and imports (1.54 percent higher). The final effect on GDP is that it is 0.42 percent higher. Although not shown in the table, the number of jobs is 0.44 percent higher, which is an increase of 588,000 jobs. Imports are up because of the demand stimulus and also because the price of imports fell more than did the domestic price level. The estimated Fed rule calls for a decrease in the short term interest rate because of lower prices, but an increase because of higher output, and the net effect is that the interest rate changed very little: it fell 0.03 percentage points.
U.S. export prices fell due to a fall in the domestic price level and the world price index. As will be seen, export prices of other countries also fell, and so it is not clear that a fall in U.S. export prices will lead to a rise in U.S. exports. In addition, the dollar appreciated relative to other currencies, which has a negative effect on exports. In fact, U.S. exports were little changed; exports fell by 0.19 percent.
These quantitative results are as expected from the qualitative discussion. The net effect on U.S. output and employment is positive because of the effects of lower prices.
Effects on Other Countries
The results for eight other countries (out of 35) are presented in Table 4 , seven quarterly countries and Mexico, which is an annual country. As noted above, there are no real wage and real wealth effects estimated for other countries, and so any stimulation from these effects is not accounted for.
For every country the price of imports is lower, due to the effects of the lower Chinese export prices. Also, for every country except Mexico the domestic price level is lower. As noted above, the import price index is a significant explanatory variable in most of the domestic price equations; this is a very robust finding.
Mexico does not have an estimated domestic price equation, which is why it shows no effect on the domestic price level. Table 3 For every country except Korea and Mexico imports rise, which is because import prices fell more than did the domestic price level. The relative price variable is not in the Korea import equation, which is why Korean imports did not rise. More The main point about the results for the other countries is that output is generally slightly lower because of the loss of exports to China. The declines are smaller than otherwise because of lower interest rates and depreciated currencies and because world demand is stimulated by increases in most countries' imports. Again, this is absent real wage rate and real wealth effects, which would be stimulative. Table 4 . For reasons discussed in the previous section, Germany's price of exports in dollars falls (by 2.78 percent after 32 quarters). For the trade share calculations this price needs to be compared to 56 k=1 a kjt−1 P X$ kt in equation (1) in the text, where j is France and the summation skips Germany. Although not shown in the table, this variable decreased more than did P X$ GE (driven by the large fall in the Chinese export price), and so the ratio in equation (1) increased, which has a negative effect on the trade share α GE,F R . On the other hand, French total imports rose, and the net effect on exports from Germany to France was positive: the level of exports rose 0.41 percent, which is $123 million. This result could clearly go either way; the sign depends on the sizes of the coefficient estimates in the various equations. Regarding exports from France to Germany, it turns out that these are down 0.51 percent after 32 quarters-$104 million. For the CDP model the exports from Germany to France are based on the 12 estimated elasticities, estimated using 1993 data. The level of detail is much larger since there are 12 tradeable sectors compared to one good per country for the MC model. On the other hand, there are many more coefficients estimates in the MC model-about 1,000 in the estimated structural equations and 797 × 3 = 2, 391 in the estimated trade share equations-based on data back as early as 1954. The empirical strategies are thus vastly different. In this case, unlike in the DSGE case, the difficultly of making comparisons is not because the CDP model is calibrated, which is isn't except fot the discount factor. It's that so much is based on so few estimated coefficients.
Conclusion
Focusing on the United States, a fall in Chinese export prices is stimulative in the MC model. Domestic prices fall, real wage rates and real wealth rise, and household expenditures increase. It may also be that the Fed lowers the interest rate due to lower prices, which is stimulative, although this is ambiguous since higher output has a positive effect on the interest rate through the estimated Fed rule. It may also be that the dollar appreciates, which has a negative effect on output. But the net effect in the model is positive. These channels are missing from most trade models, and so in the case of the China experiment the models have likely overestimated the negative or underestimated the positive employment effects of increased Chinese import competition.
Note that this is an aggregate result. It may be that some sectors and regions in a country or state are adversely affected by increased Chinese import competitions, where output and employment are down. Behind the aggregate result is the situation that other sectors and regions (and even possibly individuals within the negatively affected sectors and regions) are helped by the increased aggregate demand caused by the lower prices.
Finally, from the perspective of the Cowles Commission approach, trade models are far removed from the data. The level of disaggregation can be very large, but few parameters are estimated relative to the size of the models. Also, the dynamics don't seem likely to be well captured. A question like the effects on the economy from increased Chinese import competition is a dynamic question, but time series data are used sparingly in trade models. Many of the paramter estimates are typically based on one cross section of data. Dynamic results from many trade models thus have little empirical support, in addition to not taking into account macro effects.
